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7KLVVWXG\DQDO\]H WKHSRWHQWLDOXVHRI%$,DVDPRUWDOLW\ ULVNSUHGLFWRU VKRZLQJ WKDW%$,
ZDVQRWDEHWWHUSUHGLFWRUIRUDOOFDXVHDQG&9'PRUWDOLW\ULVNWKDQWUDGLWLRQDOERG\DGLSRVLW\
PHDVXUHVLQDVDPSOHRIDGXOWPHQHQUROOHGLQWKH$&/6










 &9' GHDWKV $JH DQG H[DPLQDWLRQ \HDUDGMXVWHG KD]DUG UDWLRV +5V DQG 
FRQILGHQFH LQWHUYDOV &,V IRU DOOFDXVHPRUWDOLW\ ULVNZHUH KLJKHU IRUPHQZLWK KLJK
YDOXHVRI%0,+5 &, ±ZDLVWFLUFXPIHUHQFHDQG
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SHUFHQWDJH RI ERG\ IDW %)   EXW QRW IRUPHQZLWK KLJK YDOXHV RI%$,
7KH+5VIRU&9'PRUWDOLW\ULVNVZHUHKLJKHUIRUPHQZLWKKLJKYDOXHVLQ
DOODGLSRVLW\PHDVXUHV+5VUDQJHGIURPWR0RVWRIWKHVHDVVRFLDWLRQVKRZHYHU











7KH SUHYDOHQFH RI REHVLW\ DPRQJDGXOWV KDV UHDFKHGHSLGHPLF OHYHOVZRUOGZLGH  ,W LV
ZHOO NQRZQ WKDW RYHUZHLJKW DQG REHVLW\ DUH PDMRU ULVN IDFWRUV ZKLFK FDQ OHDG WR IXUWKHU
PRUELGLW\DQGPRUWDOLW\
%RG\ PDVV LQGH[ %0, DQG ZDLVW FLUFXPIHUHQFH DUH VWURQJ SUHGLFWRUV RI REHVLW\UHODWHG
PRUELGLW\DQGPRUWDOLW\'HVSLWHWKHLUOLPLWDWLRQVERWKDUHFRPPRQO\XVHGDVDGLSRVLW\
PHDVXUHV LQ ODUJH HSLGHPLRORJLFDO VWXGLHVZKHUH WKHXVHRIPRUH DFFXUDWHPHWKRGV VXFKDV
GXDOHQHUJ\;UD\ DEVRUSWLRPHWU\ ';$ K\GURVWDWLFZHLJKLQJ ELRHOHFWULFDO LPSHGDQFH RU
HYHQVNLQIROGWKLFNQHVVDUHOLPLWHGGXHWRLWVFRPSOH[LW\DQGRUFRVW
5HFHQWO\ %HUJPDQ HW DO SURSRVHG WKH ERG\ DGLSRVLW\ LQGH[ %$, DV D QHZ PHWKRG
LQWHQGHGWRVXEVWLWXWH%0,DVDQHVWLPDWHRISHUFHQWDJHERG\IDW%)ZLWKRXWUHTXLULQJD
PHDVXUH RI ERG\ZHLJKW 6HYHUDO YDOLGDWLRQ VWXGLHV KDYH DQDO\]HG WKH FRUUHODWLRQ EHWZHHQ
%$,DQG%)HVWLPDWHGE\DFFXUDWHJROGVWDQGDUGPHWKRGVVXFKDV';$PDJQHWLF
UHVRQDQFH LPDJLQJ ELRHOHFWULFDO LPSHGDQFH  DQG FRPSXWHG WRPRJUDSK\
















ZKR UHFHLYHG H[WHQVLYH SUHYHQWLYH PHGLFDO H[DPLQDWLRQV DW WKH &RRSHU &OLQLF LQ 'DOODV
7H[DV'HWDLOV RI WKH VWXG\ GHVLJQ DQG WKH FKDUDFWHULVWLFV RI WKH FRKRUW KDYH EHHQ UHSRUWHG
SUHYLRXVO\ 6WXG\ SDUWLFLSDQWV ZHUH UHIHUUHG E\ WKHLU HPSOR\HUV RU SK\VLFLDQV RU ZHUH
VHOIUHIHUUHG 7KH\ ZHUH PDLQO\ &DXFDVLDQ UHODWLYHO\ ZHOOHGXFDWHG DQG IURP PLGGOHWR














7KH FOLQLFDO H[DPLQDWLRQ SURFHGXUHV DUH GHVFULEHG LQ GHWDLO HOVHZKHUH  %ULHIO\
ZHLJKW KHLJKW ZDLVW DQG KLS FLUFXPIHUHQFHV ZHUH PHDVXUHG ZLWK VWDQGDUG FOLQLFDO VFDOH
VWDGLRPHWHUDQGSODVWLFWDSHDFFRUGLQJWR$&/6VWDQGDUGSURFHGXUHV%0,ZDVFRPSXWHGDV
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5HVWLQJ EORRG SUHVVXUH ZDV PHDVXUHG LQ WKH VHDWHG SRVLWLRQ E\ WUDLQHG WHFKQLFLDQV XVLQJ
DXVFXOWDWRU\ PHWKRGV ZLWK PHUFXU\ VSK\JPRPDQRPHWHU DQG ZDV UHFRUGHG DV WKH ILUVW DQG
ILIWK .RURWNRII VRXQGV DIWHU  PLQXWHV RI VLWWLQJ TXLHWO\ 7ZR UHDGLQJV VHSDUDWHG E\ 
PLQXWHVZHUHDYHUDJHG,IWKHILUVWUHDGLQJVGLIIHUHGE\!PP+JDGGLWLRQDOUHDGLQJVZHUH
REWDLQHG DQG DYHUDJHG +\SHUWHQVLRQ ZDV GHILQHG DV V\VWROLF EORRG SUHVVXUH PP+J
GLDVWROLF EORRGSUHVVXUHPP+JRUD KLVWRU\RISK\VLFLDQGLDJQRVLV(OHFWURFDUGLRJUDP
(&*ZDVPHDVXUHGDWUHVWDQGZLWKH[HUFLVHDQGDEQRUPDO(&*UHVSRQVHVLQFOXGHGUK\WKP
DQG FRQGXFWLRQ GLVWXUEDQFHV DQG LVFKHPLF 677ZDYH DEQRUPDOLWLHV 6HUXP VDPSOHV ZHUH
DQDO\]HG IRU JOXFRVH DQG WRWDO FKROHVWHURO XVLQJ VWDQGDUGL]HG DXWRPDWHG ELRDVVD\V DW WKH
&RRSHU &OLQLF /DERUDWRU\ 'LDEHWHV PHOOLWXV ZDV GHILQHG DV IDVWLQJ SODVPD JOXFRVH
FRQFHQWUDWLRQ RI  PJG/ D KLVWRU\ RI SK\VLFLDQ GLDJQRVLV RU LQVXOLQ XVH
+\SHUFKROHVWHUROHPLD ZDV GHILQHG DV WRWDO FKROHVWHURO RI  PJG/ RU D KLVWRU\ RI
SK\VLFLDQGLDJQRVLV
3K\VLFDODFWLYLW\KDELWVFLJDUHWWHVPRNLQJKDELWDOFRKROLQWDNHDQGSDUHQWDOKLVWRU\RI&9'
ZHUH DVVHVVHG E\ VHOIUHSRUW RQ D PHGLFDO KLVWRU\ TXHVWLRQQDLUH 3K\VLFDOO\ LQDFWLYH ZDV
GHILQHGDVUHSRUWLQJQROHLVXUHWLPHSK\VLFDODFWLYLW\LQWKHPRQWKVEHIRUHWKHH[DPLQDWLRQ
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&DUGLRUHVSLUDWRU\ ILWQHVV &5) ZDV TXDQWLILHG DV WKH WRWDO WLPH RI D V\PSWRPOLPLWHG
PD[LPDO WUHDGPLOO H[HUFLVH WHVW XVLQJ D PRGLILHG %DONH SURWRFRO  7RWDO WUHDGPLOO
HQGXUDQFHWLPHLQPLQXWHVRQWKLVSURWRFROFRUUHODWHVKLJKO\ZLWKPHDVXUHGPD[LPDOR[\JHQ




$OO SDUWLFLSDQWV ZHUH IROORZHG IRU PRUWDOLW\ IURP WKH EDVHOLQH H[DPLQDWLRQ WR WKH GDWH RI
GHDWKRUWR'HFHPEHU'HDWKVZHUHLGHQWLILHGIURPWKH1DWLRQDO&HQWHUIRU+HDOWK
6WDWLVWLFV1DWLRQDO'HDWK ,QGH[ DQGRIILFLDO GHDWK FHUWLILFDWHV IURP WKHGHSDUWPHQWV RI YLWDO
UHFRUGVRIWKHYDULRXVVWDWHV7KHXQGHUO\LQJFDXVHRIGHDWKZDVGHWHUPLQHGE\DQRVRORJLVW
DFFRUGLQJWRWKH,QWHUQDWLRQDO&ODVVLILFDWLRQRI'LVHDVHV1LQWK(GLWLRQZLWK&9'GHILQHGDV
FRGHV  WR EHIRUH  DQG7HQWK(GLWLRQZLWK&9'GHILQHG DV FRGHV , WR ,
GXULQJWR7KH1DWLRQDO'HDWK,QGH[KDVEHHQVKRZQWREHDQDFFXUDWHPHWKRGRI
DVFHUWDLQLQJ GHDWKV LQ REVHUYDWLRQDO VWXGLHV ZLWK KLJK VHQVLWLYLW\  DQG VSHFLILFLW\

6WDWLVWLFDODQDO\VLV
'HVFULSWLYH DQDO\VHV VXPPDUL]HG EDVHOLQH FKDUDFWHULVWLFV RI WKH SDUWLFLSDQWV EDVHG RQ YLWDO
VWDWXVDQG%$,WHUWLOHV'LIIHUHQFHVEHWZHHQJURXSVZHUHWHVWHGXVLQJDQDO\VLVRIWKHYDULDQFH
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$129$ IRU FRQWLQXRXV YDULDEOHV DQG FKLVTXDUH WHVWV IRU FDWHJRULFDO YDULDEOHV 3DUWLDO
FRUUHODWLRQV EHWZHHQ ERG\ DGLSRVLW\PHDVXUHVZHUH FDOFXODWHG DIWHU FRQWUROOLQJ IRU DJHDQG
H[DPLQDWLRQ\HDU:HDOVRH[DPLQHG WKHDVVRFLDWLRQRIERG\DGLSRVLW\PHDVXUHVZLWK&9'
ULVN IDFWRUV XVLQJ OLQHDU UHJUHVVLRQ FRQWUROOLQJ IRU DJH DQG H[DPLQDWLRQ \HDU &R[
SURSRUWLRQDO KD]DUGV UHJUHVVLRQ DQDO\VLV WLPHVFDOH \HDUV ZDV XVHG WR HVWLPDWH PRUWDOLW\
UDWHV GHDWKVSHU PDQ\HDUV RI IROORZXS KD]DUG UDWLRV +5VDQG DVVRFLDWHG
FRQILGHQFH LQWHUYDOV  &,V IRU DOOFDXVH DQG &9' PRUWDOLW\ DFFRUGLQJ WR DGLSRVLW\
H[SRVXUH FDWHJRULHV IURP%$,%0,ZDLVW FLUFXPIHUHQFH DQG%) 7KH ORZHVW DGLSRVLW\
FDWHJRU\ ZDV XVHG DV WKH UHIHUHQFH FDWHJRU\ 7R DOORZ FRPSDULVRQV EHWZHHQ DGLSRVLW\
PHDVXUHVWKHUHVXOWVZHUHDOVRSUHVHQWHGDVVWDQGDUGL]HG+5VE\WUDQVIRUPLQJHDFKYDULDEOH
WRKDYHDPHDQRI]HURDQGD6'RI,QPXOWLYDULDEOHDQDO\VHVPRGHODFFRXQWHGIRUDJH
DQG H[DPLQDWLRQ \HDU 0RGHO  LQFOXGHG SK\VLFDO DFWLYLW\ VPRNLQJ KDELW DOFRKRO LQWDNH
DEQRUPDO(&*K\SHUFKROHVWHUROHPLDGLDEHWHVK\SHUWHQVLRQDQGSDUHQWDOKLVWRU\RI&9'DV
DGGLWLRQDO FRQIRXQGHUV 0RGHO  DGGLWLRQDOO\ DGMXVWHG IRU &5) 7KH SURSRUWLRQDO KD]DUGV
DVVXPSWLRQZDVH[DPLQHGE\FRPSDULQJWKHFXPXODWLYHKD]DUGSORWVJURXSHGRQH[SRVXUHQR
DSSUHFLDEOHYLRODWLRQVZHUHQRWHG$OO WKHDQDO\VHVZHUHSHUIRUPHGXVLQJ3$6:VWDWLVWLFDO





RFFXUUHG  GXH WR&9'7KH FKDUDFWHULVWLFV RI WKH VWXG\SRSXODWLRQ E\YLWDO VWDWXV DQG
%$,WHUWLOHVDUHVKRZQLQ7DEOH'HFHGHQWVSUHVHQWHGVLJQLILFDQWO\KLJKHUYDOXHVDWEDVHOLQH
IRU DJH %) WRWDO FKROHVWHURO IDVWLQJ EORRG JOXFRVH V\VWROLF EORRG SUHVVXUH DV ZHOO DV
KLJKHU SUHYDOHQFH RI DEQRUPDO (&* DQG K\SHUWHQVLRQ 2Q WKH RWKHU KDQG GHFHGHQWV KDG
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
VLJQLILFDQWO\ ORZHU YDOXHV IRU &5) $OO YDOXHV DQG SUHYDOHQFH UDWHV VKRZHG VLJQLILFDQW
GLIIHUHQFHVDPRQJ%$,WHUWLOHVH[FHSWIRUWKHSUHYDOHQFHRIKHDY\GULQNHUV
7DEOHKHUH
3DUWLDO FRUUHODWLRQV H[DPLQLQJ WKH DVVRFLDWLRQ DPRQJ ERG\ DGLSRVLW\ PHDVXUHPHQWV DIWHU
FRQWUROOLQJIRUDJHDQGH[DPLQDWLRQ\HDUDUHVKRZQLQ7DEOH$OWKRXJKDOOERG\DGLSRVLW\
PHDVXUHPHQWVZHUHSRVLWLYHO\FRUUHODWHG3%)ZDVPRUHVWURQJO\FRUUHODWHGZLWK
ZDLVWFLUFXPIHUHQFHU DQG%0,U WKDQ%$,U 
7DEOHKHUH
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WR  $IWHU DGGLWLRQDO DGMXVWPHQWV PRGHO  DQG PRGHO  WKH DVVRFLDWLRQ EHWZHHQ
DGLSRVLW\VWDWXVDQGULVNRI&9'PRUWDOLW\EHFDPHQRWVLJQLILFDQW
7DEOHKHUH
7R IXUWKHU HYDOXDWH WKHSRVVLEOHELDVGXH WR VXEFOLQLFDOGLVHDVH DWEDVHOLQH DOO WKH DQDO\VHV
ZHUH UHSHDWHG H[FOXGLQJ SDUWLFLSDQWV ZLWK UHVWLQJ RU H[HUFLVH DEQRUPDO (&* DQG DOVR













 6LPLODU UHVXOWV KDYH EHHQ IRXQG LQ VRPH %$, YDOLGDWLRQ VWXGLHV ZKHQ FRUUHODWLRQ









DQG U  UHVSHFWLYHO\ 2XU UHVXOWV DUH FRQVLVWHQW ZLWK SUHYLRXV ILQGLQJV UHSRUWLQJ
VLJQLILFDQWDVVRFLDWLRQVEHWZHHQDOODGLSRVLW\PHDVXUHVDQG&9'ULVNIDFWRUVHJFKROHVWHURO
JOXFRVH EORRG SUHVVXUH DQG &5) DQG VKRZLQJ VOLJKWO\ ZHDNHU DVVRFLDWLRQV ZLWK %$,
7KHUHIRUH %$, VHHPV QRW WR SURYLGH D PHDQLQJIXO DOWHUQDWLYH WR WUDGLWLRQDO DGLSRVLW\
PHDVXUHPHQWVDVD&9'ULVNLQGLFDWRU
7KHDVVRFLDWLRQRIREHVLW\ZLWKDOOFDXVHDQG&9'PRUWDOLW\LVZHOOHVWDEOLVKHG
,QRXUEHVW NQRZOHGJHQRSUHYLRXV VWXGLHVKDYH DQDO\]HG WKH DELOLW\RI%$, WRSUHGLFW DOO
FDXVHDQG&9'PRUWDOLW\$FFRUGLQJWRRXUUHVXOWV%$,LVQRWDJRRGSUHGLFWRURIPRUWDOLW\
ULVN,QGHHGRQO\PHQLQWKHXSSHU%$,WHUWLOHVKRZHGVWDWLVWLFDOO\KLJKHU&9'PRUWDOLW\ULVN










7KH UHVXOWV RI WKH SUHVHQW DQDO\VLV VKRXOG EH LQWHUSUHWHG ZLWK FDXWLRQ GXH WR VHYHUDO
OLPLWDWLRQV)LUVWVLQFHRXUVWXG\RQO\LQFOXGHG&DXFDVLDQZHOOHGXFDWHGPHQIURPPLGGOH
WRXSSHU VRFLRHFRQRPLF VWUDWD WKH UHVXOWV PD\ QRW EH H[WHQGHG WR RWKHU SRSXODWLRQV
+RZHYHUWKHKRPRJHQHLW\RIWKHVDPSOHHQKDQFHVLQWHUQDOYDOLGLW\RIRXUILQGLQJVEHFDXVHLW
UHGXFHV WKH OLNHOLKRRGRIFRQIRXQGLQJE\ WKHVHFKDUDFWHULVWLFV6HFRQG%)ZDVHVWLPDWHG
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IURP VNLQIROG PHDVXUHV RU K\GURVWDWLF ZHLJKLQJ HDFK RI ZKLFK KDV PHWKRGRORJLFDO






)LQDOO\ ZH FRXOG QRW WDNH LQWR DFFRXQW GLHWDU\ IDFWRUV GXH WR ODFN RI DGHTXDWH GLHWDU\
LQIRUPDWLRQ'HVSLWHRIWKHVHOLPLWDWLRQVWKHPDLQVWUHQJWKVRIWKLVVWXG\LQFOXGHGWKHODUJH
ZHOOFKDUDFWHUL]HGFRKRUWRIPHQWKHSURVSHFWLYHGHVLJQRIWKHVWXG\WKHXVHRIWZRGLIIHUHQW






















RI +HDOWK >$* +/ 5'.@ DQG LQ SDUW E\ DQ XQUHVWULFWHG
UHVHDUFKJUDQWIURP7KH&RFD&ROD&RPSDQ\7KHFRQWHQWLVVROHO\WKHUHVSRQVLELOLW\
RI WKH DXWKRUV DQG GRHV QRW QHFHVVDULO\ UHSUHVHQW WKH RIILFLDO YLHZV RI WKH IXQGLQJ
LQVWLWXWLRQV
61%(*$DQG'08ZHUHUHVSRQVLEOHIRUWKHGHVLJQRIWKHVWXG\'&/DQG;6ZHUH
UHVSRQVLEOH IRU WKH GDWD H[WUDFWLRQ DQG (*$ '08 DQG 9(5 IRU WKH VWDWLVWLFDO





 :+2 2EHVLW\ SUHYHQWLQJ DQG PDQDJLQJ WKH JOREDO HSLGHPLF 5HSRUW RI D :+2
FRQVXOWDWLRQ:RUOG+HDOWK2UJDQL]DWLRQWHFKQLFDOUHSRUWVHULHVL[LL
 )LQXFDQH006WHYHQV*$&RZDQ0-HWDO1DWLRQDOUHJLRQDODQGJOREDOWUHQGVLQ
ERG\PDVV LQGH[ VLQFH  V\VWHPDWLF DQDO\VLV RI KHDOWK H[DPLQDWLRQ VXUYH\V DQG
HSLGHPLRORJLFDO VWXGLHV ZLWK  FRXQWU\\HDUV DQG  PLOOLRQ SDUWLFLSDQWV /DQFHW

 +DVODP':-DPHV:32EHVLW\/DQFHW




RIFRPRUELGLWLHV UHODWHG WRREHVLW\DQGRYHUZHLJKW D V\VWHPDWLF UHYLHZDQGPHWDDQDO\VLV
%0&SXEOLFKHDOWK
 $OOLVRQ '% )RQWDLQH .5 0DQVRQ -( 6WHYHQV - 9DQ,WDOOLH 7% $QQXDO GHDWKV
DWWULEXWDEOH WR REHVLW\ LQ WKH 8QLWHG 6WDWHV -$0$  WKH MRXUQDO RI WKH $PHULFDQ0HGLFDO
$VVRFLDWLRQ
 +X[OH\ 5 0HQGLV 6 =KHOH]Q\DNRY ( 5HGG\ 6 &KDQ - %RG\ PDVV LQGH[ ZDLVW




 :KLWORFN * /HZLQJWRQ 6 6KHUOLNHU 3 HW DO %RG\PDVV LQGH[ DQG FDXVHVSHFLILF








 )UHHGPDQ '6 7KRUQWRQ - 3L6XQ\HU ); HW DO 7KH ERG\ DGLSRVLW\ LQGH[ KLS
FLUFXPIHUHQFHKHLJKW LVQRWDPRUHDFFXUDWHPHDVXUHRIDGLSRVLW\ WKDQLV%0,ZDLVW
FLUFXPIHUHQFHRUKLSFLUFXPIHUHQFH2EHVLW\
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 %DUUHLUD 79 6WDLDQR$(+DUULQJWRQ '0 HW DO $QWKURSRPHWULF FRUUHODWHV RI WRWDO
ERG\IDWDEGRPLQDODGLSRVLW\DQGFDUGLRYDVFXODUGLVHDVHULVNIDFWRUVLQDELUDFLDOVDPSOHRI
PHQDQGZRPHQ0D\R&OLQLFSURFHHGLQJV0D\R&OLQLF
 -RKQVRQ : &KXPOHD :& &]HUZLQVNL 6$ 'HPHUDWK (: &RQFRUGDQFH RI WKH
UHFHQWO\ SXEOLVKHG ERG\ DGLSRVLW\ LQGH[ ZLWK PHDVXUHG ERG\ IDW SHUFHQW LQ (XURSHDQ
$PHULFDQDGXOWV2EHVLW\
 *RGR\0DWRV$)0RUHLUD529DOHULR&00RU\3%0RLVHV56$QHZPHWKRGIRU
ERG\ IDW HYDOXDWLRQ ERG\ DGLSRVLW\ LQGH[ LV XVHIXO LQ ZRPHQ ZLWK IDPLOLDO SDUWLDO
OLSRG\VWURSK\2EHVLW\
 (OLVKD % 5DEDVD/KRUHW 5 0HVVLHU 9 $EGXOQRXU - .DUHOLV $' 5HODWLRQVKLS
EHWZHHQWKHERG\DGLSRVLW\ LQGH[DQGFDUGLRPHWDEROLFULVNIDFWRUV LQREHVHSRVWPHQRSDXVDO
ZRPHQ(XURSHDQMRXUQDORIQXWULWLRQ




 /RSH] $$ &HVSHGHV 0/ 9LFHQWH 7 HW DO %RG\ DGLSRVLW\ LQGH[ XWLOL]DWLRQ LQ D
6SDQLVK 0HGLWHUUDQHDQ SRSXODWLRQ FRPSDULVRQ ZLWK WKH ERG\ PDVV LQGH[ 3OR6 RQH
H
 0DUTXHV9LGDO 3 :DHEHU * 9ROOHQZHLGHU 3 $QRWKHU EHWWHU LQGH[ RI DGLSRVLW\
2EHVLW\
 0DUWLQ %- 9HUPD 6 &KDUERQQHDX ) 7LWOH /0 /RQQ (0 $QGHUVRQ 7- 7KH
5HODWLRQVKLS %HWZHHQ $QWKURSRPHWULF ,QGH[HV RI $GLSRVLW\ DQG 9DVFXODU )XQFWLRQ LQ WKH
)$7(&RKRUW2EHVLW\
Page 15 of 27


 6QLMGHU 0% 1LFRODRX 0 YDQ 9DONHQJRHG ,* %UHZVWHU /0 6WURQNV . 1HZO\
3URSRVHG %RG\ $GLSRVLW\ ,QGH[ %$, E\ %HUJPDQ HW DO ,V 1RW 6WURQJO\ 5HODWHG WR
&DUGLRYDVFXODU+HDOWK5LVN2EHVLW\
 GH /LPD -*1REUHJD /+ GH 6RX]D$% %RG\ DGLSRVLW\ LQGH[ LQGLFDWHV RQO\ WRWDO
DGLSRVLW\QRWULVN2EHVLW\
 %ODLU61.RKO+:UG3DIIHQEDUJHU56-U&ODUN'*&RRSHU.+*LEERQV/:
3K\VLFDO ILWQHVV DQG DOOFDXVH PRUWDOLW\ $ SURVSHFWLYH VWXG\ RI KHDOWK\ PHQ DQG ZRPHQ
-$0$








 ([SHUW 3DQHO RQ 'HWHFWLRQ ( 7UHDWPHQW RI +LJK %ORRG &KROHVWHURO LQ $GXOWV












 3ROORFN 0/ %RKDQQRQ 5/ &RRSHU .+ HW DO $ FRPSDUDWLYH DQDO\VLV RI IRXU
SURWRFROVIRUPD[LPDOWUHDGPLOOVWUHVVWHVWLQJ$PHULFDQKHDUWMRXUQDO
 7KRPSVRQ:5 *RUGRQ 1) 3HVFDWHOOR /6 $PHULFDQ &ROOHJH RI 6SRUWV0HGLFLQH
$&60
V JXLGHOLQHV IRU H[HUFLVH WHVWLQJ DQG SUHVFULSWLRQ WK HGQ :ROWHUV .OXZHU
+HDOWK/LSSLQFRWW:LOOLDPV	:LONLQV3KLODGHOSKLD





 *HOEHU 53 *D]LDQR -0 2UDY (- 0DQVRQ -( %XULQJ -( .XUWK 7 0HDVXUHV RI
REHVLW\DQGFDUGLRYDVFXODUULVNDPRQJPHQDQGZRPHQ-RXUQDORIWKH$PHULFDQ&ROOHJHRI
&DUGLRORJ\
 )OHJDO .0 *UDXEDUG %, :LOOLDPVRQ ') *DLO 0+ &DXVHVSHFLILF H[FHVV GHDWKV




 )RJHOKROP03K\VLFDODFWLYLW\ ILWQHVVDQGIDWQHVV UHODWLRQV WRPRUWDOLW\PRUELGLW\
DQG GLVHDVH ULVN IDFWRUV $ V\VWHPDWLF UHYLHZ2EHVLW\ UHYLHZV  DQ RIILFLDO MRXUQDO RI WKH
,QWHUQDWLRQDO$VVRFLDWLRQIRUWKH6WXG\RI2EHVLW\
 $PHULFDQ &ROOHJH RI 6SRUWV 0HGLFLQH $&60
V JXLGHOLQHV IRU H[HUFLVH WHVWLQJ DQG
SUHVFULSWLRQWKHGQ/LSSLQFRWW:LOOLDPV	:LONLQV3KLODGHOSKLD3D
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
 /HH'&6XL;$UWHUR(* HW DO/RQJWHUPHIIHFWV RI FKDQJHV LQ FDUGLRUHVSLUDWRU\
ILWQHVV DQG ERG\PDVV LQGH[ RQ DOOFDXVH DQG FDUGLRYDVFXODU GLVHDVHPRUWDOLW\ LQPHQ WKH
$HURELFV&HQWHU/RQJLWXGLQDO6WXG\&LUFXODWLRQ

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7DEOH  6WDQGDUGL]HG UHJUHVVLRQ FRHIILFLHQWV H[DPLQLQJ WKH DVVRFLDWLRQ RI ERG\ DGLSRVLW\
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